The effects of diameter a of the blind vias shown in Fig. 1(b) on the cutoff frequency and dispersion characteristics of the waveguide are also studied using full-wave numerical simulation.
FIG. S1. The effect of blind vias diameter a on the propagation constant of SIIS-loaded SIW.

The real part of propagation constant versus frequency under different a (here p is fixed to 1 mm, g is fixed to 0.5 mm, and a is swept).
A2. Effect of blind vias diameter a on the transmission
Here, the influence of blind vias diameter a on the transmission coefficient of the SIIS-loaded SIW has been studied using numerical simulation. For the SIIS-loaded SIW shown in Fig. 1(b) , here p is fixed to 1 mm, g is fixed to 0.5 mm, and a is swept. From Fig. S2 , it can be seen when a is increased from 0.4 mm to 0.8 mm with a step of 0.2 mm, the cutoff frequency is reduced from 4.35 GHz (SIIS-loaded SIW with a = 0.4 mm) to 4.0 GHz (SIIS-loaded SIW with a = 0.6 mm), and 3.75 GHz (SIIS-loaded SIW with a = 0.8 mm). Similar with the results in Fig. S1 , by varying the diameter a of blind vias, the surface reactance of the SIIS can be tuned over a wide range, thereby offering another flexibility in tailoring transmission of the waveguide. In addition, a much lower power dissipation, i.e., a good insertion loss can be maintained within the passing band owing to the relatively unresonant nature of SIIS.
FIG. S2. The effect of blind vias diameter a on the transmission of the SIIS-loaded SIW. The magnitude of transmission coefficient versus frequency under different a (here p is fixed to 1 mm, g is fixed to 0.5 mm, and a is swept).
B. Effect of dielectric loss on the transmission
From Fig. 5 , the average electric field intensity underneath the SIIS is greatly enhanced compared with that of unloaded SIW. Here, the effect of the dielectric loss inside the waveguide on the transmission has also been studied. For the SIIS-loaded SIW shown in Fig. 1(b) , p is fixed to 1 mm, g is fixed to 0.5 mm, and a is fixed to 0.6 mm. Figure S3 shows the transmission coefficient of the SIIS-load SIW versus the frequency under different loss tangent values of the dielectric filling the waveguide. It can be clearly seen that when the loss tangent tanδ of the dielectric is increased from 0.001 to 0.01 and 0.02 respectively, the amplitude of the transmission coefficient is reduced from -1.5 dB to -5 dB gradually. This demonstrates that larger loss tangent value of the dielectric inside the waveguide causes larger transmission loss. Meanwhile, the loss tangent value tanδ of the dielectric has almost no influence on the cutoff frequency of the waveguide. 
